Neurotoxicity induced by methamphetamine-heroin combination in PC12 cells.
Simultaneous administration of psychostimulants and opioids is a major drug abuse problem worldwide. The combination of psychostimulants and opioids produces more serious effects than either drug alone and is responsible for numerous deaths. In recent years, owing to its increased use, methamphetamine (METH), a psychostimulant, has become a popular choice for use in combination with opioids, especially heroin. However, little is known about the neurotoxicity of METH/heroin combination. The aims of this study were to evaluate whether METH/heroin combination was more neurotoxic than either drug alone and analyze the possible neurotoxic mechanisms using rat pheochromocytoma (PC12) cells. Our data showed that METH/heroin combination exhibited a significant decrease in cell viability than either drug alone, and the coefficient of drug interaction (CDI) indicated that the combination appeared to produce synergistic effects. Further studies showed that METH/heroin combination induced apoptosis and decreased the mitochondrial potential significantly, compared to either drug alone. This was demonstrated by a significant decrease in the expression of Bcl-2 and an increase in expression of Bax, accompanied by increase in the activities of caspase-3 and caspase-9. These results suggest that the combination of METH and heroin is more neurotoxic than either drug alone, and it induces apoptosis via the mitochondrial apoptotic pathway.